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(54) GAS GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve safety of air bag 
by arranging a filter member so as to surround the gas 
generating agent respectively charged in two of an upper 
and a lower combustion chambers, and arranging an 
ignitor for igniting the gas generating agent of the only 
one of the combustion chambers. 

SOLUTION: When an ignitor 7A is ignited on the basis of 
the collision detecting signal, generated flame ignites an 
upper cover 10 side inflammation agent 78 so as to 
enlarge the flame. This flame is injected from each fuse 
hole 1 2b into an upper combustion chamber 2, and the 
gas generating agent 5 is burned so as to generate the 
high-temperature gas. The high-temperature gas is 
flowed into a gas transmitting space SI through a filter 
member 6, and when gas pressure, achieves the 
predetermined pressure, a burst plate 13 is burst, and 
the pure gas is evenly discharged into an air bag through 
a gas discharge hole 8a, and the air bag starts to slowly 
expand. Combustion heat of the combustion chamber 2 
is transmitted to a lower combustion chamber 3 through a cushion member 21, and when 
temperature thereof achieves a constant temperature, the gas generating agent 5 in the 
combustion chamber 3 starts the combustion, and gas Is similarly discharged so as to quickly 
expand the air bag. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The outer case of the shape of a short cylinder which has a gas-evolution hole (8a, 
61a) (11 61), In the gas generator of the shape of a short cylinder which equipped the interior 
with HAUNGU (1 51) which forms a closed space (S) with the top cover (10 14) which blockades 
the vertical edge of this outer case (1 1 61). and the lower lid (14 64) The inside of said closed 
space (S) between said top cover and a lower lid by the batch member (4 54) arranged to these 
and abbreviation parallel Two rooms, the top combustion chamber (2 52) isolated mutually and a 
bottom combustion chamber (3 53), are formed. In said top combustion chamber (2 52) and a 
bottom combustion chamber (3 53) It loads with a generatlon-of-gas agent (5 55), respectively. 
Around this generation-of-gas agent (5 55) A filter member (6 66) is arranged and it becomes so 
that this may be surrounded. In said housing (1 51) The igniter (7 57) which burns only the 
generation-of-gas agent (5 55) of one combustion chamber (2 52) is arranged. The generation- 
of-gas agent In the combustion chamber (3 53) of another side The gas generator characterized 
by it being lit by transfer of the heat of combustion by combustion of the generation-of-gas 
agent in one [ said ] combustion chamber (2 52), and coming to make [claim 2] Said HAUNGU (1) 
has the cylinder-like container liner (12) really fabricated by said top cover (10) in the shape of a 
concentric circle in said outer case (1 1). In said outer case (11) list by junction on a container 
liner (12) and a lower lid (14) It considers as the duplex cylinder structure which forms annular 
combustion space (S). To said container liner (12) The gas generator according to claim 1 
characterized by having arranged said igniter (7) to the interior while forming two or more train 
holes (12b) which carry out opening to either said top combustion chamber (2) or a bottom 
combustion chamber (3) [claim 3] Said batch member (4) is pressed fit between the inner 
circumference of said outer case (11), and the periphery of said container liner (12). While 
forming in said outer case (1 1) so that said closed space (S) may be formed to said top 
combustion chamber (2) and bottom combustion chamber (3) which were isolated mutually and 
opening of said gas-evolution hole (8a) may be carried out to each of each combustion chamber 
by the side of said upper and lower sides (2 3) In said top combustion chamber (2) and a bottom 
combustion chamber (3), respectively Said generation-of-gas agent (5), The filter member (6) 
which surrounds this generation-of-gas agent (5), and forms gas passage space (SI) between 
the inner skin of said outer case (1 1) is arranged. The gas generator according to claim 2 which 
makes it the description as the heat of combustion generated in one combustion chamber (2) is 
mainly transmitted in the combustion chamber (3) of another side through said batch member (4) 
and it comes to light the generation-of-gas agent in this combustion chamber (3) [claim 4] Said 
batch member (4) is a gas generator [claim 5] according to claim 3 characterized by being 
positioned by said outer case (1 1) list in contact with the step (1 la, 12a) formed in each of a 
container liner (12). The closed space (S) of said housing (1) by the container liner material (30) 
which has two or more gas passage holes (30a) It is formed by the combustion space (S2) and 
the gas passage space of an outside (SI) of this container liner material (30) inside. By said 
batch member (4) pressed fit between the inner circumference section of said container liner 
material (30), and the periphery section of said container liner (12), while forming said 
combustion space (S2) to said top combustion chamber (2) and bottom combustion chamber (3) 
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In said top combustion chamber (2) and a bottom combustion chamber (3), respectively Said 
generation-of-gas agent (5), The filter member (6) which surrounds this generation-of-gas agent 
(5), and is pressed fit in said container liner material (30) is arranged. The heat of combustion 
generated in one [ said ] combustion chamber (2) is transmitted in the combustion chamber (3) 
of this another side through the filter member (6) arranged mainly in said gas passage space (SI) 
and the combustion chamber (3) of another side. The gas generator according to claim 2 which 
makes it the description as it comes to light the generation-of-gas agent in this combustion 
chamber (3) [claim 6] In said container liner material (30), the filter member (6) prolonged 
between said vertical lids (10 14) is pressed fit. Said batch member (4) It is pressed fit between 
the inner circumference section of said filter member (6), and the periphery section of said 
container liner (12). Said combustion chamber (S2) is formed to said top combustion chamber (2) 
and bottom combustion chamber (3). Into said top combustion chamber (2) and a bottom 
combustion chamber (3), it is loaded with said generation-of-gas agent (5). respectively. The gas 
generator according to claim 5 which makes it the description as the heat of combustion 
generated in one [ said ] combustion chamber (2) is transmitted to the combustion chamber (3) 
of another side mainly through said filter member (6) and it comes to light the generation-of-gas 
agent in this combustion chamber (3) [claim 7] Said batch member (4) is a gas generator [claim 
8] according to claim 5 or 6 characterized by being positioned in contact with the step (12a) 
formed in said container liner (12). The gas generator according to claim 1 to 7 characterized by 
forming said gas-evolution hole (8a) in said outer case (1 1) so that face to face may be stood 
against each of each combustion chamber (2 3) of said upper and lower sides [claim 9] The gas 
generator according to claim 1 to 8 characterized by preparing the cushion member (21) which 
controls transfer of the heat of combustion by combustion of said generation-of-gas agent (5) 
between said top combustion chambers (2) and bottom combustion chambers (3) in said batch 
member (4) [claim 10] Said cushion member (21) is a gas generator [claim 11] according to claim 
9 characterized by the thing of each combustion chamber (2 3) of said upper and lower sides 
established in contact with said batch member (4) from one side at least. In said lower lid (14), it 
is a wrap flange cylinder part (15) from a path outside about said outer case (11). The gas 
generator according to claim 1 to 10 characterized by forming the side flange (16) which bends 
from the tip of this flange cylinder part (15) to the method of the outside of a path [claim 12] 
The gas-evolution hole (8a) which carries out opening to said bottom combustion chamber (3) is 
a gas generator [claim 13] according to claim 1 1 characterized by locating the shaft center 
below the end face of said side flange. Said container liner material (30) is a gas generator [claim 
14] according to claim 5 or 6 characterized by coming to fabricate the EKUSU pan dead metal 
which has two or more gas passage holes (30a) in the shape of a cylinder, and for the peripheral 
face of this container liner material being close to said outer case (11). and for inner skin being 
in contact with said filter member (6), and the body of this EKUSU pan dead metal serving as 
said gas passage space. As for said housing (58), said outer case (61) and top cover (60) are 
really fabricated. By junction on this outer case (61) and said lower lid (64) It considers as the 
structure which forms a single closed space (S) inside. On said lower lid (64) The gas generator 
according to claim 1 characterized by **** which arranges the cylinder part material (66) which 
carries out opening to either said top combustion chamber (52) or a bottom combustion chamber 
(53), and comes to insert said igniter (57) in the interior of this cylinder part material (66) [claim 
15] In the closed space (S) of said housing (1), cover the overall length between said top covers 
(60) and lower lids (64), and said filter member (56) is arranged. Gas passage space (SI) is 
formed between this filter member and said outer case (61). Combustion space (S2) is formed 
between said filter members and said cylinder part material (66). By said batch member (64) 
pressed fit between the inner circumference section of said filter member (56), and the periphery 
section of said cylinder part material (66), while forming this combustion space (S2) in each glow 
room (52 53) of said upper and lower sides Into said top combustion chamber (52) and a bottom 
combustion chamber (53), it loads with said generation-of-gas agent (55), respectively. The 
generation-of-gas agent in one combustion chamber (52) of the combustion chambers (52 53) of 
said upper and lower sides is lit with said igniter (57). The gas generator according to claim 14 
which makes it the description as the generated heat of combustion is transrnitted to the 
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combustion chamber (53) of another side mainly through said filter member (56) and it comes to 
light the generation-of-gas agent in this combustion chamber (53) [claim 1 6] Said cylinder part 
material (66) is a gas generator [claim 17] according to claim 14 or 15 characterized by having 
two or more train holes (69a) which penetrated the batch member (64) in said bottom 
combustion chamber (53) list, have projected in the top combustion chamber (52), and carry out 
opening to said top combustion chamber (52) in the peripheral surface, said cylinder part material 
(66) — the axial length halfbeak of said outer case (61) — the gas generator [claim 18] 
according to claim 16 characterized by closing down the covering device (81) which has short die 
length and has two or more train holes (81a) which have been prolonged in the top combustion 
chamber (52) and carry out opening of the opening edge to said top combustion chamber (52) 
Said batch member (54) is a gas generator [claim 19] according to claim 16 which has the 
covering device (81) which closes the opening edge of said cylinder part material (66), and is 
characterized by forming in this covering device (81) two or more train holes (81a) which carry 
out opening to said top combustion chamber (52). Said filter member (6 66) is a gas generator 
according to claim 1 to 1 8 characterized by being fabricated in the shape of a cylinder with the 
aggregate of a stockinet wire gauze or a crimp weave wire rod. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the new gas generator which 
made extensive form voice of an air bag controllable with one igniter especially with respect to 
the gas generator used for the air bag for automobilism seats. 
[0002] 

[Description of the Prior Art] In order to protect crew from the impact produced at the time of 
the collision of an automobile, the gas generator for carrying out expansion expansion of the air 
bag at high speed is incorporated into the air bag module with which it was equipped in the 
steering wheel, and generates high pressure gas quickly with the collision-detection signal from a 
collision sensor in the case of a collision. 

[0003] By the way, although it had become the structure of emitting a lot of gas with the 
collision-detection signal from a collision sensor, having expanded and developing an air bag 
quickly by this, in the starting conventional gas generator, the gestalten (a low-speed collision, 
high-speed collision, etc.) of a collision were not [ how ] scrupulous, and it always had fixed 
extensive form voice. Therefore, when an air bag developed the case where the crew of an 
automobile has sat down near the steering wheel, in the case of a comparatively loose collision 
gestalt, etc., there was a problem that the function of air bag original for crew to be eliminated 
off, to receive a failure by the air bag which bulged ahead quickly (punching phenomenon), and to 
take care of crew could not be demonstrated. 

[0004] In order to solve this problem, there are some which were indicated by JP,2-169347,A 
etc. as a conventional gas generator. This gas generator divides into the 1 st part and 2nd part 
the generation-of-gas agent with which the combustion chamber of casing was filled up by sheet 
metal insertion, and is open for free passage by opening of a sheet metal insertion of these 1 st 
and 2nd parts. Moreover, an ignition is arranged in the inside peripheral wall prepared in the 
center of casing. And a gas generator blows off the ignition gas of an ignition into the 1st part of 
a combustion chamber. Develop an air bag gently by the elevated-temperature gas which 
occurred by combustion of the generation-of-gas agent of this 1st part, and after that by 
burning the generation-of-gas agent of the 2nd part with the elevated-temperature gas which 
flows through opening of a sheet metal insertion from the 1st part, or a flame It is made to 
perform expansion control which develops an air bag quickly by a lot of gas which occurred from 
the whole combustion chamber. He is trying to achieve the function of an air bag, without getting 
an impact by the rapid expansion in the expansion early stages of an air bag, and expansion, even 
if the crew of a driver s seat has sat down into the near part of a steering wheel by this. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although he is trying to burn the 
generation-of-gas agent of the 2nd part in the starting conventional gas generator after a sheet 
metal insertion dividing the generation-of-gas agent of a combustion chamber into the 1st part 
and 2nd part and burning the generation-of-gas agent of the 1 st part Elevated-temperature gas 
and the flame which were generated in this 1 st part immediately after combustion of the 
generation-of-gas agent of the 1 st part are transmitted to the generation-of-gas agent of the 
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2nd part from opening of a sheet metal insertion. Therefore, what the gas emitted to an air bag 
generated in the 1 st part, and the gas which burns in case the elevated-temperature gas which 
occurred in this 1st part passes the 2nd part, and occurs are mostly emitted to coincidence. 
[0006] Moreover, since opening is formed in a sheet metal insertion and the 1st part and 2nd 
part are opened for free passage through this opening From the 1st part, the combustion gestalt 
of a generation-of-gas agent follows the 2nd part, and is performed. It is difficult to control 
capacity for making it expand and develop gently in early stages of expansion of an air bag as a 
matter of fact. This method It is an impossible method to lengthen burn time of a generation-of- 
gas agent, to develop an air bag quietly, and to give versatility and resiliency to expansion control 
of an air bag. It was difficult especially to ask the gas generator of the above-mentioned 
conventional method for the starting extensive form voice, although it is desirable to develop 
quietly and to make it develop henceforth quickly the first stage when having sat down near the 
seat. 

[0007] This invention is to offer the gas generator which can raise the safety of an air bag by 
nothing and this so that expansion control which was made in order to solve this problem, is 
made to develop an air bag slowly in the phase in early stages of expansion, and is developed 
quickly after that can be performed easily. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the gas 
generator of this invention A closed space in housing is formed to the combustion chamber of 
two upper and lower sides mutually isolated by the batch member. Generation-of-gas-agent- 
load each combustion chamber, respectively, and a filter member is arranged so that this 
generation-of^gas agent may be surrounded. The igniter which lights the generation-of-gas 
agent of one combustion chamber in housing is arranged. The generation-of-gas agent of the 
combustion chamber of another side Since it is considering as the configuration it was made to 
be lit by the heat of combustion of the generation-of-gas agent of one [ said ] combustion 
chamber While was isolated with the igniter, after burning the generation-of-gas agent of a 
combustion chamber, with the heat of combustion transmitted through a batch member or a 
filter member, it has time difference, the generation-of-gas agent of the combustion chamber of 
another side is burned, and things are made. Therefore, in early stages of expansion of an air bag, 
an air bag will be gently expanded only by the gas which occurred in one combustion chamber, 
and two steps of expansion control which expands an air bag rapidly by the gas which occurs 
from the combustion chamber of another side with time difference after that, and a lot of gas 
made to Join can be performed easily. 

[0009] as the detailed configuration of a gas generator — ** — 2 cylinder structures which 
consist housing of a container liner and an outer case first, and nothing — It is what divided to 
the combustion chamber of two upper and lower sides mutually isolated by the batch member 
pressed fit between an outer case and a container liner, and considered either of the generation- 
of-gas agents of a vertical combustion chamber as the configuration which lights with an igniter. 
The thing of a method which lights the generation-of-gas agent of the combustion chamber of 
another side with time difference by this with the heat of combustion which while was isolated 
mutually and transmitted to it from a batch member after combustion of the generation-of-gas 
agent of a combustion chamber. 

** Form a closed space to combustion space and gas passage space by container liner material 
by making housing into duplex cylinder structure again. It is what formed combustion space to 
the combustion chamber of two upper and lower sides isolated mutually by container liner 
material and the batch member pressed fit between container liners, and considered one 
generation-of-gas agent of the vertical combustion chambers as the configuration which lights 
with an igniter. The thing of a method which lights the generation-of-gas agent of the 
combustion chamber of another side with time difference by this with the heat of combustion 
which while was isolated mutually and transmitted from a batch member after combustion of the 
generation-of-gas agent of a combustion chamber, and the heat of combustion transmitted from 
container liner material and gas passage space. 

** Form further the closed space of 1 cylinder structure where single space is formed in 
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housing, nothing, and the interior, to combustion space and gas passage space by the filter 
member. It is what formed the combustion chamber to the combustion chamber of two upper 
and lower sides isolated mutually by the batch member pressed fit between a filter member and 
cylinder part material, and considered one generation-of-gas agent of these combustion 
chambers as the configuration which lights with an igniter. The thing of a method which lights the 
generation-of-gas agent of the combustion chamber of another side with time difference with 
the heat of combustion transmitted mainly through a filter member by this after combustion of 
the generation-of-gas agent of the top combustion chamber isolated mutually. 
[0010] Moreover, if it is the configuration which prepares the cushion member which controls 
transfer of heat of combustion to a batch member, since transfer of the heat of combustion 
generated in one combustion chamber can be controlled, the time difference of combustion 
initiation of each up-and-down combustion chamber is controllable. By selecting suitably the 
thickness and the quality of the material of a cushion member which are especially prepared in a 
batch member, since adjustment of the ignition time amount of vertical each combustion 
chamber is attained, adjustment to the optimal thing also of the extensive form voice of an air 
bag is attained. 

[001 1] Furthermore, the elevated-temperature gas which will be emitted from this gas-evolution 
hole in the gas-evolution hole which carries out opening to a bottom combustion chamber if that 
shaft center is located below the end face of a side flange collides with a flange cylinder part, 
and becomes possible [ cooling with the slag uptake in gas by this collision ]. 
[0012] Moreover, if it is made to burn a bottom combustion chamber after the sequence of 
combustion initiation of each combustion chamber burns a top combustion chamber, since it will 
be emitted in an air bag after it is already emitted from a top combustion chamber and an air bag 
starts expansion, the gas from a bottom combustion chamber can prevent damage generating of 
the erosion of the air bag by the elevated-temperature gas emitted from the bottom etc. 
[0013] Moreover, since it becomes possible for the EKUSU pan dead metal layer itself to form 
gas passage space, and to stick container liner material, an outer case, and a filter member, 
since it has the gas passage hole of a large number which projected the EKUSU pan dead metal 
to the inside-and-outside peripheral surface, and were mutually open for free passage if 
container liner material is fabricated by the EKUSU pan dead metal, and to make it arrange, 
positioning and arrangement of these members become easy. 

[0014] Furthermore, if a filter member is formed with the aggregate of a stockinet wire gauze or 
a crimp weave wire rod, while being able to manufacture it cheaply, from a top combustion 
chamber, passage and the flame of gas are turned to a bottom combustion chamber, and can be 
transmitted easily. 

[0015] Moreover, the modification adjustment of the volume of each combustion chamber by the 
side of the upper and lower sides can be easily carried out by being able to form each 
combustion chamber by the side of the upper and lower sides with easy structure, and adjusting 
a level difference by positioning a batch member in contact with the level difference of an outer 
case or a container liner. 
[0016] 

[Embodiment of the Invention] Hereafter, the gas generator used for the air bag for driver s 
seats in the operation gestalt of this invention is explained with reference to drawin g 1 - drawin g 
10 . Each of these gas generators has the two vertical combustion chamber mutually isolated in 
housing. Nothing and the generation-of-gas agent of the combustion chamber of another side so 
that the generation-of-gas agent of one combustion chamber may be lit with the heat of 
combustion of a generation-of-gas agent lit with said igniter as ignition with an igniter is possible 
Nothing. By this, it is made to develop gently in early stages of [ actuation ] a gas generator by 
the little gas by combustion of the generation-of-gas agent of one combustion chamber, and two 
steps of output characteristics continuously developed quickly by a lot of gas by combustion of 
the generation-of-gas agent of both combustion chambers are given. Hereafter, the gas 
generator of six types shown in drawin g 1 -6 is explained. 

[0017] First, the gas generator XI shown in drawin g 1 possesses the short cylinder-like housing 
1. the batch member 4 which forms the inside of this housing 1 to the combustion chambers 2 
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and 3 of the upper and lower sides isolated mutually, each combustion chamber 2, the 
generation-of-gas agent 5 with which it was loaded into three and the filter member 6, and the 
igniter 7 which burns the generation-of-gas agent 5 of the top combustion chamber 2. 
[0018] Housing 1 is made into the structure which joins the upper container 8 and the bottom 
container 9 by butt welding (for example, friction welding), and forms a closed space S in the 
interior. The upper container 9 of housing 1 is carrying out the shape of a roofed cylindrical 
shape which consists of a container liner 12 which is arranged the short cylinder-like outer case 
11, the top cover 10 which blockades the upper limit section of this outer case 11, and the 
shape of an outer case 1 1 and a concentric circle, and hangs from the center of a top cover 10, 
and is really fabricated by the aluminum containing alloy etc. In the outer case 1 1 Jt has two or 
more gas-evolution hole 8a which carried out opening to each of vertical each combustion 
chambers 2 and 3, and was formed in the shaft orientations of housing 1 two trains, and the 
burst plate 1 3 of the shape of a sheet metal cylinder for the internal pressure adjustment at the 
time of the moisture proof in housing 1 and combustion is stuck on the inner circumference of 
gas-evolution hole 8a of each of this train. 

[0019] Moreover, the bottom container 9 of housing 1 is carrying out the shape of a closed-end 
cylindrical shape which consists of a lower lid 14 which blockades the flange cylinder part 15 
which starts the outer-diameter side of an outer case 1 1 upward, and the lower limit section of 
the flange cylinder part 15, and a short tubed container liner 17 which starts upward from the 
center of the lower lid 14 in the shape of a said alignment at the flange cylinder part 15, and is 
really fabricated by the aluminum containing alloy etc. The side flange 16 which bends at a level 
with the method of the outside of a path is really fabricated, and it gets down from the edge to 
the flange cylinder part 15, and attaches in the retainer of the air bag module which is not 
illustrated to this side flange 16, and two or more formation of the hole 18 for conclusion of a 
sake is carried out in the hoop direction. Moreover, in the container liner 1 7 of the bottom 
container 9, the igniter attachment member 1 9 is really fabricated. 

[0020] Housing 1 is made into 2 cylinder structures by comparing the lower limit peripheral 
surface of the outer case 1 1 of the upper container 8 to the inner bottom periphery side of the 
lower lid 14, and comparing the lower limit side of a container liner 12 to the upper limit 
peripheral surface of the container liner 17 of a lower lid, and joining by friction welding, and an 
annular closed space S is formed in the interior of this. The closed space S of housing 1 is 
divided in the combustion chambers 2 and 3 of two upper and lower sides by the batch member 
4 arranged in parallel with a top cover 10 and the lower lid 14. It has the shape of a disk type 
made fi^ee [ press fit in the outer case 1 1 of the upper container 8 ] for the batch member 4. and 
the through hole 20 which makes the axial center penetrate a container liner 12 is formed. The 
batch member 4 is pressed fit in an outer case 1 1 from the opening edge of the upper container 
8, inserts a through hole 20 in a container liner 12, and is forming it to each combustion 
chambers 2 and 3 of the upper and lower sides mutually isolated in the shaft orientations of 
housing 1 (the fixed heating value by combustion of the generation-of-gas agent 5 is isolated) by 
being positioned in contact with each steps 1 la and 12a of an outer case 1 1 and a container 
liner 1 2, And each combustion chambers 2 and 3 are loaded with the generation-of-gas agent 5, 
and the filter member 6 is arranged in them so that this may be surrounded 
[0021] Each filter member 6 is carrying out the shape of a cylindrical shape so that it can 
arrange along with the inner circle wall section of each combustion chambers 2 and 3, and it is 
formed in a dimension by which the annular gas passage space SI is formed between the inner 
skin of an outer case 11. The filter member 6 of the top combustion chamber 2 is prolonged until 
it contacts a top cover 1 0 from the batch member 4, and the filter member 6 of the bottom 
combustion chamber 3 is prolonged until it contacts the batch member 4 from the lower lid 14. 
Moreover, it is desirable to carry out press forming of the aggregate of a stockinet wire gauze 
[shown in drawin g 7 (a)] or a crimp weave wire rod [shown in drawing 7 (b)] to the shape of a 
cylindrical shape, and to manufacture it cheaply like drawin g 7 (c), as a filter member 6. Thereby, 
passage of the gas which occurred in each combustion chambers 2 and 3 can be made easy. 
[0022] powdering between the generation-of-gas agent 5 of the bottom combustion chamber 3, 
and the batch member 4, the cushion member 21 which contacts the batch member 4 is 
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arranged, and according [ this cushion member 21 ] to vibration of the generation-of-gas agent 5 
— prevention is combined also with the function as a heat insulator which controls the mutual 
heat transfer of each combustion chambers 2 and 3. Therefore, it is desirable to use the elastic 
member which has heat insulation functions, such as ceramic fiber, as a cushion member 21. 
moreover, powdering between the generation-of-gas agent 5 of the top combustion chamber 2, 
and the top cover 10. the cushion member 22 which contacts a top cover 10 is arranged, and 
according [ this cushion member 22 ] to vibration of the generation-of-gas agent 5 — it has the 
function of prevention. Therefore, although it is desirable as a cushion member 22 to use elastic 
material, such as silicone rubber and silicon foam, you may have a heat insulation function by 
ceramic fiber etc. 

[0023] The igniter 7 is arranged in the storage space which consists of ignition implement 7A and 
inflammation agent 7B, and is formed with the container liner 12 of the upper container 8. and 
the container liner 1 7 of the bottom container 9. Ignition implement 7A is airtightly contacted by 
the step 23 of the shape of a taper formed in the holddown member 19 through the seal member 
24 (rubber sheet), and caulking immobilization is carried out by bending the caulking section 25 
by the side of the tip of a holddown member 19 inside. Moreover, inflammation agent 7B has a 
clearance in ignition implement 7A. is arranged at the top-cover 1 0 side, and makes the flame lit 
by ignition implement 7A blow off in the top combustion chamber 2 through two or more train 
hole 12b of a container liner 12. It connects with the collision sensor which is not illustrated and 
an igniter 7 (ignition implement 7A) is lit based on the collision-detection signal from a collision 
sensor. 

[0024] Next, actuation of the gas generator XI shown in drayying 1 is explained. When a collision 
sensor detects the collision of an automobile and ignition implement 7A is lit by the collision- 
detection signal, the generated flame lights inflammation agent 7B by the side of a top cover 1 0, 
and makes a flame expand. It blows off from each train hole 1 2b of a container liner 1 2 in the top 
combustion chamber 2, the generation-of-gas agent 5 burns by this flame, and this expanded 
flame generates elevated-temperature gas. It is prevented that the generation-of-gas agent 5 of 
the bottom combustion chamber 3 lights at coincidence the heat of combustion generated in the 
top combustion chamber 2 at this time since heat transfer is controlled by the heat insulation 
function of the cushion member 21 (slowdown). And the elevated-temperature gas which 
occurred in the top combustion chamber 2 flows in the filter member 6, and it flows into the gas 
passage space SI through slag uptake and cooling by this filter member 6. if the gas pressure 
which takes and goes up to the combustion in a combustion chamber 2 reaches a predetermined 
pressure, the burst plate 13 will be torn, and the clarification gas equalized in the gas passage 
space SI is emitted to an air bag inside from each gas-evolution hole 8a at homogeneity. And an 
air bag starts expansion gently only by the gas which occurred in this top combustion chamber 2. 

[0025] Then, combustion of the generation-of-gas agent 5 after combustion initiation of the top 
combustion chamber 2 and in this combustion chamber 2 progresses, heat of combustion is 
transmitted to the bottom combustion chamber 3 through the batch member 4 and the cushion 
member 21, and if the temperature of this bottom combustion chamber 3 reaches constant 
temperature (ignition temperature of the generation-of-gas agent 5). combustion of the 
generation-of-gas agent 5 in the bottom combustion chamber 3 will be started. And the gas of 
the bottom combustion chamber 3 fractures the burst plate 1 3 by rise of gas pressure like the 
case of the top combustion chamber 2, and the clarification gas equalized in the gas passage 
space SI is emitted to an air bag from each gas-evolution hole 8a at homogeneity. In this phase, 
since it is developed by a lot of high pressure gas emitted from both the up-and-down 
combustion chambers 2 and 3. an air bag will shift to rapid expansion. Consequently, an air bag 
will start expansion gently in early stages of expansion by the little gas which occurred only in 
the top combustion chamber 2, and will expand and develop it quickly after predetermined time 
progress by a lot of gas which occurred in the vertical combustion chambers 2 and 3. 
[0026] Since it depends for the time amount to ignition on the heat-conducting characteristic of 
the cushioning material 21 arranged at the inferior surface of tongue of said batch member 4 
greatly from ignition of the above-mentioned top combustion chamber 2 in the bottom 
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combustion chamber 3, this example of an experiment is explained using drawin g 10 . Drawin g 10 
is the example of an ignition test of the gas generator at the time of changing the thickness of a 
cushioning material 21 and changing a heat-conducting characteristic, and when the thickness of 
a cushioning material 21 is thin, the bottom combustion chamber 3 was lit after time amount t1 
from to in the top combustion chamber 2 at the ignition time, and it has reached the maximum 
pressure Pmax in time amount t3 as the drawing middle point line shows. On the other hand, 
when a cushioning material 21 is thickened, after [ after lighting the top combustion chamber 2 ] 
time amount t2, it was lit in the bottom combustion chamber 3, and has reached in time amount 
t4 at the maximum pressure Pmax as the drawing solid line shows. By adjusting the thickness of 
a cushioning material, the ignition time difference between vertical combustion chambers can be 
adjusted, and, thereby, adjustment of the pressure pattern of a gas generator, i.e., the extensive 
form voice of an air bag, is attained at arbitration so that clearly from this drawing. Moreover, 
since the arrival time interval to a maximum pressure is expanded and appears rather than the 
ignition time difference of both combustion chambers, establishing ignition time difference is the 
point which controls initial sudden expansion of an air bag, and it turns out that there is big 
effectiveness. 

[0027] By the way, it is cooled while passing the filter member 6, and the considerable amount of 
a content slag is removed by coincidence and the elevated-temperature high pressure gas which 
occurred in the bottom combustion chamber 3 is emitted to it from each gas-evolution hole 8a. 
However, the inside of the gas at the time of passing each gas-evolution hole 8a is in the 
condition that the hot slag still remains, and when the gas of this condition blows off directly [ air 
bag ], it has a possibility of carrying out heat damage of the air bag with the elevated- 
temperature slag which remains. 

[0028] Then, the location of the center line a of each gas-evolution hole 8a which carries out 
opening to the bottom combustion chamber 3 is set up so that it may be located from the side 
flange 16 at the lower lid 14 side. Thereby, after being emitted from each gas-evolution hole 8a. 
the elevated-temperature gas which occurred in the bottom combustion chamber 3 once collides 
with the inner skin of the flange cylinder part 1 5, after that, it changes a direction, goes up, 
passes over the end face of the side flange 1 6. and comes to be emitted in an air bag. The 
temperature of gas is lowered by heat exchange with the flange cylinder part 1 5, while the slag 
which is not removed by the filter member 6 but remains in gas in the meantime is removed 
because the most adheres to the flange cylinder part 15 at the time of the collision with the 
flange cylinder part 1 5 (inertia uptake). Moreover, although the gas emitted from the bottom 
combustion chamber 3 changes a direction upward and goes up after it collides with the flange 
cylinder part 15, since it will be emitted in an air bag after an air bag starts expansion by the gas 
emitted from the top combustion chamber 2 (namely, after an air bag moves in the balking 
direction from a gas generator), the heat damage of the air bag by the gas stream which tends 
toward the shaft orientations of housing 1 will be controlled. 

[0029] Thus, according to the gas generator XI, the generation-of-gas agent 5 of the top 
combustion chamber 2 isolated from the bottom combustion chamber 3 is burned with an igniter 
7. By developing an air bag gently by the gas which occurred only in this combustion chamber 2, 
and burning the generation-of-gas agent 5 of the bottom combustion chamber 3 by heat transfer 
from the top combustion chamber 2 after that Since he is trying to make it develop quickly by a 
lot of gas which occurred from both the combustion chambers 2 and 3 Even if could perform 
easily 2 gradual-development control (it is the amount control of gas evolutions to an air bag in 
two steps) of an air bag, and the crew of a driver's seat has sat down into the near part of a 
steering wheel or passenger seat crew has sat down to the seat anterior part Getting an impact 
by the rapid expansion in the expansion early stages of an air bag decreases, and the function of 
air bag original is demonstrated by insurance. By burning the generation-of-gas agent 5 of the 
top combustion chamber 2, and delaying only one combustion initiation of the bottom combustion 
chamber 3 by the heat insulation function of the cushion member 21 using the igniter 7 which 
serves as cost quantity most among the components which constitute a gas generator 
especially, since expansion control of an air bag was attained, it becomes possible to attain 2 
gradual-development control with a cheap gas generator. 
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[0030] Moreover, if the center line a of each gas-evolution hole 8a which carries out opening to 
the bottom combustion chamber 3 is constituted so that it may be located below the side flange 
15. since it collides with the flange cylinder part 15, and the slag in gas adheres to the flange 
cylinder part 15, and uptake is carried out by this collision and the gas emitted from each gas- 
evolution hole 8a can attain the further cooling effect, it can reduce the thermofusion of an air 
bag. 

[0031] As sequence of each combustion chamber 2 and combustion initiation of three, if it is 
made to burn the bottom combustion chamber 3 after combustion of the top combustion 
chamber 2, furthermore, the gas emitted from the bottom combustion chamber 3 Since the air 
bag started expansion according to the gas stream already emitted from each gas-evolution hole 
8a of the top combustion chamber 2 and it is separated from the gas generator, the heat damage 
of the air bag by the elevated-temperature gas stream from the bottom combustion chamber 3 
is controlled, and it becomes possible to expand, and to stabilize and develop an air bag. In 
addition, after the sequence of each combustion chamber 2 and combustion initiation of three is 
not limited to the above-mentioned publication and carries out ignition combustion of the 
generation-of-gas agent 5 of the bottom combustion chamber 3 with an igniter 7, it may burn 
the generation-of-gas agent 5 of the top combustion chamber 2 by heat transfer. 
[0032] Next, the gas generator X2 shown in drawin g 2 receives the gas generator XI shown in 
drawin g 1 . A closed space S is divided from a container liner 1 2 toward the method of the 
outside of a path to the gas passage space SI and the annular combustion space S2 by the 
container liner material 30 arranged in housing 1 . The point which formed the inside of this 
combustion space S2 to the combustion chambers 2 and 3 of two upper and lower sides by the 
batch member 4 differs from the point formed so that opening of each gas-evolution hole 8a 
might be carried out only to the top combustion chamber 2, and the same sign as drawi ng 1 
shows the same member, and omits duplication explanation. 

[0033] In drawing 2 , the container liner material 30 which divides the closed space S to the gas 
passage space SI and the combustion space S2 is arranged in HAUJIN 1 of a gas generator X2. 
Two or more gas passage hole 30a which covers the shaft orientations and hoop direction and 
opens each space SI and S2 for free passage was formed, and the container liner material 30 is 
prolonged for the vertical lids 1 0 and 1 4. 

[0034] The base material 31 with which much slit 31a was formed in stainless steel sheet steel 
or the sheet steel of plain steel at intervals of predetermined as this container liner material 30 
as shown in drawing 8 (a) By the EKUSU pan dead metal in which much gas passage hole 30a is 
formed by carrying out opening uniformly as it **** in the direction of an arrow head and slit 31a 
is shown in drawing 8 (b) As shown in drawin g 8 (c), it is desirable to form in the shape of a 
cylindrical shape, and to manufacture trailers by fixing by the junction approaches, such as spot 
welding. And if the container liner material 30 is manufactured by the EKUSU pan dead metal, 
the part of each gas passage hole 30a is carrying out deformation, i.e., the configuration where 
only height h bent backward from the base plane A of a base material 31 to the inside-and- 
outside side, so that the part which slit 31a counters may bend backward to the inside-and- 
outside side of a base material, as shown in draw i ng 9 at the time of **** processing to the 
direction of the arrow head shown in drawing 8 (a). Therefore, the container liner material 30 
serves as the structure where two or more gas passage hole 30a which projects only height h in 
the part of each slit 31a on the periphery, carries out opening to a hoop direction, and is 
prolonged in shaft orientations is formed, and each gas passage hole 30a is opened for free 
passage mutually in the hoop direction. 

[0035] Thus, if the container liner material 30 made from an EKUSU pan dead metal is arranged 
in housing 1 Even if the container liner material 30 is expanded or transformed so that the gas 
passage space SI may be narrowed by the high-pressure elevated-temperature gas by 
combustion of the generation-of-gas agent 5 of each combustion chambers 2 and 3, it becomes 
possible to turn to each gas-evolution hole 8a each gas passage hole 30a to the high-pressure 
elevated-temperature gas by which only height h was projected and opened for free passage, 
and to pass it. In addition, the container liner material 30 may not be limited to what is 
manufactured by the EKUSU pan dead metal, but may fabricate the base material (punching 
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plate) which fabricated two or more gas passage hole 30a at predetermined spacing to stainless 
steel sheet steel or the sheet steel of plain steel in the shape of a cylindrical shape, and what 
joined by the junction approaches, such as spot welding, and manufactured termination may be 
used for it. 

[0036] And the combustion space S2 divided by the container liner material 30 is divided in the 
combustion chamber of two upper and lower sides by the batch member 4 arranged in parallel 
with a top cover 10 and the lower lid 14. It has the shape of a disk type made free [ press fit in 
the container liner material 30 ] for the batch member 4. and the through hole 20 which makes 
the axial center penetrate a container liner 12 is formed. The batch member 4 is pressed fit in 
the inner circumference of the container liner material 30 from opening one end of the upper 
container 8. inserts a through hole 20 in a container liner 12, and is forming the combustion 
chambers 2 and 3 of two upper and lower sides to the shaft orientations of housing 1 by being 
positioned in contact with step 12a of a container liner 12. And each combustion chambers 2 and 
3 are loaded with the generation-of-gas agent 5, and the filter member 6 is arranged in them so 
that this may be surrounded. Each filter member 6 is pressed fit in the container liner material 
30, and is laid in the lower lid 14 of the batch member 4 and the bottom container 9. 
[0037] Next, if a collision sensor will detect the collision of an automobile if actuation of the gas 
generator X2 shown in drawin g 2 is explained, and an igniter 7 is lit by the collision-detection 
signal Like the case of drawin g 1 , after the elevated-temperature gas which occurred in the top 
combustion chamber 2 is equalized through slag uptake and cooling in the gas passage space SI 
by the filter member 6, emission to an air bag is started, and an air bag starts expansion gently 
only by the gas which occurred in this top combustion chamber 2, 

[0038] Although a part of gas of the gas passage space SI passes the container liner material 30 
and the filter member 6 which faced the bottom combustion chamber 3 and it blows off in the 
bottom combustion chamber 3 at this time Since the heating value which gas holds is absorbed 
by the container liner material 30 and the filter member 6 which faced the bottom combustion 
chamber 3, temperature falls and it blows off in the bottom combustion chamber 3 Although the 
generation-of-gas agent in this bottom combustion chamber 3 is not lit, the combustion in a 
combustion chamber 2 progresses, such temperature becomes high, and if the gas temperature 
which flows in ** and the bottom combustion chamber 3 at last reaches the ignition temperature 
of a generation-of-gas agent, combustion of the generation-of-gas agent 5 in this bottom 
combustion chamber 3 will be started. In addition, although the temperature in the bottom 
combustion chamber 3 rises also with this heat transfer since the heat of combustion in the top 
combustion chamber 2 is transmitted to the bottom combustion chamber 3 through the batch 
member 4 and the cushion member 21, in the case of the gas generator X2 of this example, 
ignition of the generation-of-gas agent in the bottom combustion chamber 3 arises with the heat 
of combustion transmitted mainly through the filter member 6. Thereby, as for a bottom 
combustion chamber, combustion is started after ignition of a top combustion chamber, and 
minute time amount. And the gas which occurred in the bottom combustion chamber 3 flows into 
the gas passage space SI, and it is emitted in an air bag with the pure gas of the top combustion 
chamber 2, and an air bag will start expansion gently in early stages of expansion by the little gas 
which occurred only in the top combustion chamber 2, and will expand and develop it quickly 
after predetermined time progress by a lot of gas which occurred in the vertical combustion 
chambers 2 and 3. 

[0039] According to the gas generator X2, by thus, the gas which the generation-of-gas agent 5 
of the top combustion chamber 2 isolated from the bottom combustion chamber 3 was burned 
with the igniter 7, and occurred only in this combustion chamber 2 By lighting the generation-of- 
gas agent 5 of the bottom combustion chamber 3 by heat transfer from the top combustion 
chamber 2 which was made to develop an air bag gently and mainly minded the filter member 6 
after that Since it is made to develop quickly by a lot of gas which occurred in both the 
combustion chambers 2 and 3, two-step expansion control of an air bag can be performed easily. 

[0040] Moreover, if the container liner material 30 fabricates using an EKUSU pan dead metal, 
since the lobe of distance h is formed in opening from the front face of the curvature produced 
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in the inside-and-outside side of this EKUSU pan dead metal at the time of opening actuation, 
even if it arranges the inside-and-outside side of an EKUSU pan dead metal in contact with an 
outer case 1 1 and the filter member 6 by it, it can also be considered that the gas passage 
space SI is held in one at the EKUSU pan dead metal itself 

[0041] Next, the points formed so that the gas generator X3 shown in drawin g 3 might carry out 
opening of each gas-evolution hole 8a to each of each combustion chambers 2 and 3 to the gas 
generator X2 of drawin g 2 differ, and the same sign as drawin g 2 shows the same member, and 
omits duplication explanation. 

[0042] In draw ing 3 , in the outer case 1 1 of the upper container 8. it has two or more gas- 
evolution hole 8a which carried out opening to the combustion chambers 2 and 3 of two upper 
and lower sides, and was formed in the shaft orientations of housing 1 two trains, and it is stuck 
on the inner circumference of gas-evolution hole 8a of each of this train so that the burst plate 
13 of the shape of a sheet metal cylinder for the internal pressure adjustment at the time of the 
moisture proof in housing 1 and combustion may blockade. Also in the starting gas generator X3. 
like the case of drawing 2 , 2 gradual-development control of an air bag can be performed easily, 
and the function of air bag original is demonstrated by insurance. 

[0043] Moreover, If the center line a of each gas-evolution hole 8a which carries out opening to 
the bottom combustion chamber 3 is constituted so that it may be located below the side flange 
15. like the case of drawin g 1 , by the flange cylinder part 15, the slag uptake which remains in 
gas, and the further cooling are attained, and the heat damage of an air bag can be reduced. 
Furthermore, if the generation-of^gas agent 5 of the bottom combustion chamber 3 is lit by heat 
transfer after ignition of the top combustion chamber 2, like the case of drawing 1 . the heat 
damage of an air bag will be controlled further and it will also become possible to expand, and to 
stabilize and develop an air bag. 

[0044] Next, the point that the gas generator X4 shown in drawmg_4 has continued and arranged 
the filter member 6 to both the combustion chambers 2 and 3 to the gas generator X2 of drawin g 

2 differs from the point which has arranged two cushion members 21 to the batch member 4 
which divides each combustion chambers 2 and 3, and the same sign as drawin g 2 shows the 
same member, and omits duplication explanation. 

[0045] In drawin g 4 , the filter member 6 is pressed fit in the container liner material 30. and is 
prolonged for the vertical lid 10 of the vertical containers 8 and 9, and 14. The batch member 4 
is the axial center from disk section 4a which has a through hole 20, and short tubed flange 4b 
which starts from the periphery edge of this disk section 4a. And this flange 4b was pressed fit 
in the filter member 6, and the batch member 4 inserted the through hole 20 in the peripheral 
face of a container liner 12, and by making step 12a of a container liner 12 contact, it has divided 
the inside of housing 1 so that the combustion chambers 2 and 3 of two upper and lower sides 
may be isolated mutually. Moreover, between the generation-of-gas agent 5 of each up-and- 
down combustion chambers 2 and 3, and the batch member 4, two cushion members 21 which 
contact the batch member 4 are arranged. 

[0046] Next, if a collision sensor will detect the collision of an automobile if actuation of the gas 
generator X4 shown in drawi ng 4 is explained, and an igniter 7 is lit by the collision-detection 
signal The elevated-temperature gas which occurred in the top combustion chamber 2 like the 
case of drawin g 1 After strapping is carried out through slag uptake and cooling in the gas 
passage space SI by the filter member 6, emission into an air bag is started, and an air bag 
starts expansion gently only by the gas which occurred in this top combustion chamber 2. 
[0047] Although a part of elevated-temperature gas which flowed in the filter member 6 at this 
time flows down caudad and it blows off in the bottom combustion chamber 3 Since the heating 
value which gas holds is absorbed by the filter member 6 which faced the bottom combustion 
chamber 3, temperature falls and it blows off in the bottom combustion chamber 3 Although the 
generation-of^gas agent in this bottom combustion chamber 3 is not lit immediately, the 
combustion in a combustion chamber 2 progresses, the temperature of the filter member 6 
becomes high, and if the gas temperature which flows in ** and the bottom combustion chamber 

3 at last reaches the ignition temperature of a generation-of-gas agent, combustion of the 
generation-of-gas agent 5 in this bottom combustion chamber 3 will be started. In addition. 
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although the temperature in the bottom combustion chamber 3 rises also with this heat transfer 
since the heat of combustion in the top combustion chamber 2 is transmitted to the bottom 
combustion chamber 3 through the batch member 4 and the cushion member 21 of two upper 
and lower sides, ignition of the generation-of-gas agent in the bottom combustion chamber 3 
arises with the heat of combustion transmitted mainly through the filter member 6. Thereby, the 
gas which the generation-of-gas agent 5 of the bottom combustion chamber 3 was overdue from 
ignition of the top combustion chamber 2 minute time, and combustion was started, and occurred 
in the bottom combustion chamber 3 is emitted in an air bag with the pure gas of the top 
combustion chamber 2. Consequently, in early stages of expansion, an air bag will start expansion 
gently by the little gas which occurred only in the top combustion chamber 2, and will expand 
and develop it quickly after predetermined time progress by a lot of gas which occurred in the 
vertical combustion chambers 2 and 3. 

[0048] Thus, according to the gas generator X4, like drawin g 2 , 2 gradual-development control 
of an air bag can be performed easily, and the function of air bag original is demonstrated by 
insurance. Moreover, by one filter member 6 pressed fit in the container liner material 30, if it is 
made the slag uptake of the gas which occurred in each combustion chambers 2 and 3, and the 
configuration to cool, as compared with the gas generators XI -X3 of each combustion chamber 
2, drawin g 1 which arranges the filter member 6 to each in three - drawing 3 , components mark 
will be decreased and reduction of a manufacturing cost will also become possible. 
[0049] Furthermore, if two cushion members 21 are arranged to both the combustion chambers 
2 and 3 bordering on the batch member 4 and thickness of the cushion member 21 whole is 
thickened As compared with the gas generators X1-X3 of drawing^ 1 - drayying^^^^ , ignition of 
transfer of the heat of combustion from the top combustion chamber 2 by the heat transfer 
which minded only the filter member 6 in operation will be attained from being controlled 
(slowdown), and heat transfer control will be simplified. 

[0050] Next, the gas generator X5 shown in drawin g 5 makes housing 1 1 cylinder structure to 
the gas generator XI of drawin g 1 . In drawin g 5 , a gas generator X5 is equipped with the short 
cylinder-like housing 51, the batch member 54 which divides the inside of this housing 51 to the 
combustion chambers 52 and 53 of two upper and lower sides, the generation-of-gas agent 55 
contained by each combustion chambers 52 and 53, the filter member 56, and the ignition 
implement 57 which only the top combustion chamber 52 is lit [ implement ] and burns it, and is 
constituted. 

[0051] Housing 51 is made into the structure which forms a closed space S by friction weldings 
etc. carrying out butt welding of the upper container 58 and the bottom container 59, and Joining. 
The upper container 58 of housing 51 is carrying out the shape of a roofed cylindrical shape 
which consists of an outer case 61 and a top cover 60 which blockades the end section of this 
outer case 61. and is really fabricated by carrying out press working of sheet metal of the sheet 
steel, such as Indanthrene loess, for manufacture cost reduction. Two or more gas-evolution 
hole 61a is formed in the top-cover 60 side, and it is stuck on the inner skin of each gas- 
evolution hole 61a at the outer case 61 of the upper container 58 so that the burst plate 63 may 
blockade for the internal pressure adjustment at the time of the moisture proof in housing 51, 
and combustion. Moreover, the flange material 70 for anchoring of the retainer of an air bag 
module etc. is Joined to the outer case 61 of the upper container 58, and this flange material 70 
is bent and prolonged in the method of the outside of a path of housing 51 from the opening 
edge of the bottom container 59. 

[0052] Moreover, the bottom container 59 is carrying out the shape of a closed-end cylindrical 
shape which consists of a lower lid 64 which blockades a tubed part 65 and the end section of 
this tubed part 65, carries out press working of sheet metal of the sheet steel, such as stainless 
steel, for manufacture cost reduction, and is really fabricated. The fixed hole 65 penetrated 
within and without a closed space S is formed in the shaft center at the lower lid 64 of the 
bottom container 59. The cylinder part material 66 is being inserted in and fixed to this fixed hole 
65. The cylinder part material 66 consists of a fixed part 68 airtightly inserted in through sealant 
66a (rubber sheet) in the fixed hole 65, and the container liner section 69 which is attached 
outside by this fixed part 68 and prolonged to about 60 top cover of the upper container 58. 
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[0053] Housing 51 is inserted into the bottom container 59 from the opening edge of the upper 
container 58, compares the lower limit side of the outer case 61 of the upper container 58 at the 
inner base edge of the lower lid 64, and is made into 1 cylinder structure of having single space 
inside, by joining the outer case 61 of the upper container 58, and the lower lid 64 of the bottom 
container 59 by friction welding. Housing 51 is formed by each combustion chambers 52 and 53 
of the upper and lower sides mutually isolated by the cylindrical filter member 56 and the batch 
member 54. 

[0054] The filter member 56 is carrying out the shape of a cylindrical shape so that it can 
arrange along with the inner circle wall section of each combustion chambers 52 and 53, and it is 
formed in a dimension in which the combustion space S2 and the gas passage space SI are 
formed toward the method of the outside of a path from the cylinder part material 66. Moreover, 
the filter member 56 is arranged for the vertical lids 60 and 64, and is positioned by the bottom 
presser-foot member 72 prepared in the bottom container 59 of housing 51. in addition, the 
crimp which showed the filter member 56 to the stockinet wire gauze or drawirig 7 (b) shown in 
drawing 7 (a) like the case of draw ing 1 — textile — as shown in dra win g 7 (c), press forming of 
the aggregate of a wire rod is carried out to the shape of a cylindrical shape, and it is 
manufactured cheaply. The upper presser-foot member 71 is a member of the shape of a cross- 
section cop which has cylinder part 71 A pressed fit in the inner circumference upper limit of the 
filter member 56. and disk section 71B by which contiguity arrangement is carried out at the top 
cover 60 of the upper container 58. and prevents that the gas which contains a slag with 
positioning of this filter member 56 by press fit to the inner circumference of the filter member 

56 flows into the direct gas passage space SI. Moreover, cylinder part 72A by which the bottom 
presser-foot member 72 is pressed fit in the inner circumference lower limit of the filter member 
56. It is the member of the shape of a cross-section cop which has annular disk section 72B 
inserted in the periphery of the fixed part 68 of the cylinder part material 66. By press fit to the 
inner circumference of the filter member 56, and the periphery of the cylinder part material 66 
This filter member 56 is positioned as this alignment to the cylinder part material 66, and it 
prevents that the gas containing a slag flows into the direct gas passage space SI. 

[0055] The batch member 54 is carrying out the cross-section cop-like configuration of having 
the internal and external tubed parts 74 and 73 pressed fit in each of the inner skin of the 
cylindrical filter member 56. and the peripheral face of the cylinder part material 66, and the 
disc-like section 75 formed to each up-and-down combustion chambers 52 and 53. And by 
pressing each tubed parts 73 and 74 fit in each of the inner skin of the filter member 56. and the 
peripheral face of the container liner section 69. the batch member 54 is positioned by the spring 
function of these tubed parts 73 and 74. and forms the combustion space S2 to each 
combustion chambers 52 and 53 by the side of the upper and lower sides mutually isolated in the 
shaft orientations of housing 51, Each of each combustion chambers 52 and 53 is loaded with 
the generation-of-gas agent 55. Moreover, between the generation-of-gas agent 55 of the top 
combustion chamber 52, and the upper presser-foot member 71, and between the generation- 
of-gas agent 55 of the bottom combustion chamber 53, and the bottom presser-foot member 72, 
the cushion members 76 and 77 which contact each of each disk sections 71 B and 72B are 
arranged. The cushion member 76 is blockaded in contact with the opening edge of the container 
liner section 69, and the cushion member 77 is attached outside by the fixed part 68. In order to 
prevent powdering by vibration of the generation-of-gas agent 55, as for each cushion members 
76 and 77, it is desirable to use elastic material, such as silicone rubber and silicon foam. 
[0056] The igniter 57 is arranged in the storage space which consists of lower attaching part 
57A and ignition section 57B arranged at this tip, and is divided by the container liner section 69 
and the cushion member 76. An igniter 57 is airtightly contacted by the step 78 of the shape of a 
taper formed in the fixed part 68 through the seal member 79 (rubber sheet), and caulking 
immobilization is carried out by bending the caulking section 80 by the side of the tip of a fixed 
part 68 inside. Moreover, it connects with the collision sensor which is not illustrated, an igniter 

57 is lit based on the collision-detection signal from a collision sensor, and the flame by ignition 
of inflammation section 57B is made to blow off from two or more train hole 69a formed in the 
container liner section 69 in the top combustion chamber 52. 
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[0057] Next, when actuation of a gas generator X5 is explained, the flame which the collision 
sensor detected the collision of an automobile, and the igniter 57 was lit with the detection 
signal, and was generated lights upside inflammation section 57B, and makes a flame expand. It is 
led by the container liner section 69 toward the shaft orientations of housing 51, and blows off 
from each train hole 69a in the top combustion chamber 2, the generation-of-gas agent 55 burns 
by this flame, and this expanded flame generates elevated-temperature gas. And the elevated- 
temperature gas which occurred in the top combustion chamber 52 flows into the gas passage 
space SI through slag uptake and cooling by the filter member 56, if the gas pressure which 
takes and goes up to the combustion in a combustion chamber 52 reaches a predetermined 
pressure, the burst plate 63 will be torn, and the clarification gas by which strapping was carried 
out in the gas passage space SI is emitted in an air bag from each gas-evolution hole 61a. And 
an air bag starts expansion gently by the gas which occurred in this top combustion chamber 52. 

[0058] Although a part of elevated-temperature gas which flowed in the filter member 56 at this 
time flows down caudad and it blows off in the bottom combustion chamber 53 Since the heating 
value which gas holds is absorbed by the filter member which faced the bottom combustion 
chamber 53 and temperature Is falling Although the generation-of-gas agent in the bottom 
combustion chamber 53 is not lit immediately, if the gas temperature which flows in the ****** 
combustion chamber 53 at last by the combustion in a combustion chamber 52 progressing and 
the temperature of the filter member 56 becoming high reaches the ignition temperature of a 
generation-of-gas agent Combustion of the generation-of-gas agent 55 in this bottom 
combustion chamber 53 is started. In addition, although the temperature in the bottom 
combustion chamber 53 rises also with this heat transfer since the heat of combustion in the top 
combustion chamber 52 is transmitted to the bottom combustion chamber 53 through the batch 
member 54, ignition of the generation-of-gas agent in the bottom combustion chamber 53 arises 
with the heat of combustion transmitted mainly through the filter member 56. Thereby, the gas 
which the generation-of-gas agent 55 of the bottom combustion chamber 53 was overdue from 
ignition of the top combustion chamber 52 minute time, and combustion was started, and 
occurred in the bottom combustion chamber 53 is emitted in an air bag with the pure gas of the 
top combustion chamber 52. Consequently, in early stages of expansion, an air bag will start 
expansion gently by the little gas which occurred only in the top combustion chamber 52, and will 
expand and develop it quickly after predetermined time progress by a lot of gas which occurred 
in the vertical combustion chambers 52 and 53. 

[0059] Thus, since an air bag is quickly developed by the gas which the generation-of-gas agent 
55 of the bottom combustion chamber 53 was lit with the heat of combustion which is made to 
develop an air bag gently only by the gas which the generation-of-gas agent 55 of the top 
combustion chamber 52 was lit with the igniter 57 according to the gas generator X5, and 
occurred this combustion chamber 52, and is transmitted from the after that and top combustion 
chamber 52, and occurred in both the combustion chambers 52 and 53, 2 gradual-development 
control of an air bag can be performed easily. 

[0060] Moreover, since it considered as the structure which arranges an igniter 57 in housing 51 
by the cylinder part material 66, without making it 2 cylinder structures like the gas generators 
XI -X4 which show the structure of the vertical containers 58 and 59 of housing 51 to drawin g 1 
~ drawingj4 , it will be simplified and the structure of a gas generator X5 will contribute to 
reduction of a manufacturing cost. If they are really especially fabricated by press working of 
sheet metal, using the vertical containers 58 and 59 of housing 51 as a simple configuration, 
fertilization will become easy and it will become possible to aim at much more cost cut. 
[0061] Furthermore, if it is made the structure which arranges an igniter 57 in the cylinder part 
material 66 prolonged in the shaft orientations of housing 51, since the flame of an igniter 57 can 
lead towards the shaft orientations by the container liner section 69, it becomes possible to light 
only the generation-of-gas agent 55 of the top combustion chamber 52 in the expansion early 
stages of an air bag with an easy configuration, without lighting the generation-of-gas agent 55 
of the bottom combustion chamber 53. 

[0062] Next, the points which shortened the die length of the cylinder part material 66 differ to 
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the gas generator X5 which shows the gas generator X6 shown in drawin g 6 to drawin g 5 , and 
the same sign as drawin g 5 shows the same member, and omits duplication explanation. In 
drawin g 6 , a fixed part 68 and the container liner section 69 were really formed, and it is a thing, 
and the cylinder part material 66 fixed to the bottom container 59 of housing 51 had the die 
length of the abbreviation one half of the axial die length of housing 51, and has projected this 
container liner section 69 in a closed space S. The batch member 54 is made into the shape of a 
disk type pressed fit in the inner skin of the cylindrical filter member 56, the wrap covering 
device 81 projects in the center of a shaft, and the opening edge of the cylinder part material 66 
is formed in it. And the batch member 54 is pressed fit in the inner skin of the filter member 56. 
and is forming each combustion chambers 52 and 53 of the upper and lower sides mutually 
isolated in the shaft orientations of housing 51 in the combustion space SI by inserting a 
covering device 81 in the periphery of the container liner section 69. In addition, the covering 
device material 81 may be constituted as another object, without really forming in the batch 
member 54. In this case, the batch member 54 is pressed fit in the inner circumference of the 
filter member 56, and the periphery of the cylinder part material 66, each combustion chambers 
52 and 53 are formed, the opening edge of the container liner section 69 is closed by the 
covering device material 81, and an igniter 57 is isolated from the generation-of-gas agent 55 of 
each combustion chambers 52 and 53. 

[0063] An igniter 57 is inserted into the cylinder part material 66, is airtightly contacted by the 
taper-like step 78 through the seal member 79, and caulking immobilization is carried out in the 
caulking section 80. Moreover, it connects with the collision sensor which is not illustrated, an 
igniter 57 is lit based on the collision-detection signal from a collision sensor, and the flame by 
ignition of inflammation section 57B is made to blow off from two or more fire pilot hole 81a 
formed in the covering device 81 in the top combustion chamber 52. Thus, according to the gas 
generator X6, it becomes possible to perform easily expansion control which makes two steps 
develop an air bag like the case of drawin g 5 . 
[0064] 

[Effect of the Invention] As explained above in the gas generator of this invention While was 
isolated, and after lighting only the generation-of-gas agent of a combustion chamber with an 
igniter, with the heat of combustion transmitted from a batch member or a filter member From 
setting time difference and trying to light the generation-of-gas agent of the combustion 
chamber of another side In early stages of air bag expansion, an air bag is gently expanded only 
by the gas which occurred in one combustion chamber. It will be made to develop and 2 gradual- 
development control which it develops [ control ] and expands an air bag quickly by the addition 
of the gas from the combustion chamber of another side which lit with time difference can be 
ensured [ easily and ] after that. Therefore, it becomes possible to make insurance demonstrate 
the function of air bag original, without crew experiencing [ in / comparatively / the case of a 
collision at a low speed ] an unusual impact by the rapid expansion in the expansion early stages 
of an air bag, when the crew of a driver s seat has sat down into the near part of a steering 
wheel or passenger seat crew has sat down to the seat anterior part. 

[0065] Moreover, nothing [ 2 cylinder structures which consist housing of a container liner and 
an outer case as a configuration of a gas generator and nothing ], By making with the 
configuration of forming in the combustion chamber of the upper and lower sides isolated 
mutually, and burning one combustion chamber in an igniter by the batch member pressed fit 
between an outer case and a container liner The gas generator of the combustion chamber of 
another side can be burned with time difference with the heat of combustion which while was 
isolated mutually and transmitted to it from a batch member after combustion of the generation- 
of-gas agent of a combustion chamber, and expansion control of an air bag can be ensured. 
[0066] Moreover, since it becomes possible to adjust the heat-conducting characteristic 
between vertical combustion chambers by arranging the cushioning material which has a heat 
insulation function in a batch member, and changing the thickness and the quality of the material 
of this cushioning material in this case and becomes possible to adjust the ignition time 
difference of vertical each combustion chamber by this adjustment, it becomes possible to 
realize the two-step combustion gestalt of arbitration easily. 
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[0067] Moreover, adoption of various heat transfer ignition methods is possible to the structure 
made as [ perform / transfer of the heat of combustion through a filter member / as other 
configurations of a gas generator / to one side / from a combustion chamber / in the 
combustion chamber of another side / heat transfer ignition ], the heat transfer ignition method 
which used both together, and diversification of the two-step extensive form voice of various air 
bags is attained by selection of this ignition method. 

[0068] Moreover, since this invention is applicable also to the housing structure of 1 cylinder 
method, it becomes possible [ attaining two step expansion control of an air bag with the gas 
generator of easy structure ]. and also makes cost reduction realizable with the advancement of 
a gas generator. 

[0069] Furthermore, it is expected that 2 gradual-development control of an air bag can carry 
out now easily and certainly, and dependability will improve further with the cost reduction of air 
bag equipment with one gas generator using one igniter. 

[0070] Furthermore, if the gas-evolution hole which carries out opening to a bottom combustion 
chamber is located below the end face of a side flange in which that shaft center was formed at 
the lower lid, since it collides with a flange cylinder part and can cool with the slag uptake in gas 
by this collision, the elevated-temperature gas emitted from this gas-evolution hole can reduce 
the heat damage of an air bag. 

[0071] Moreover, if it is made to burn a bottom combustion chamber after the sequence of 
combustion initiation of each combustion chamber burns a top combustion chamber, since it will 
be emitted into the air bag which was already emitted from the top combustion chamber and has 
started expansion, the heat damage of the air bag by the elevated-temperature gas stream from 
a bottom combustion chamber will be controlled, and the elevated-temperature gas from a 
bottom combustion chamber will become easy [ expanding, and stabilizing and developing an air 
bag]. 

[0072] Moreover, since there is a function make the EKUSU pan dead metal itself open a through 
tube for free passage when container liner material is fabricated by the EKUSU pan dead metal, 
there is an advantage from which it also has [ hole / gas-evolution ] the function of gas passage 
space to which strapping of the gas emitted to an air bag is carried out, it becomes possible 
from which to carry out adhesion arrangement of an EKUSU pan dead metal, and a filter member 
and an outer case, and arrangement of this EKUSU pan dead metal or a filter member becomes 
easy. 

[0073] Furthermore, if a filter member is fabricated with the aggregate of a stockinet wire gauze 
or a crimp weave wire rod, it can manufacture cheaply, and from a top combustion chamber, 
passage and the fiame of gas are turned to a bottom combustion chamber, and can be 
transmitted easily. 



[Translation done.] 
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$>^o jc. ^-z^y^^o^^izm^-f^nfciHmmmit^iz 
}^.xmm^EimLrc^(ox$>^o ^lt. i/x^e^tgg 

X. mmii (Dm}(D^ym'±m(Dm'mizxr)'^'±Lrzmi 

ta**XT'XTA**>^'^^-^;&MCJ[gg3$-e-, -^CD'^, Ml 




X\ msm±m^ €> U /t;^it(0;tf X ic cfc o T.%ailc 
[0 0 0 5] 

-hizxom} (DmAt.m2(Dm^AtizAmLT. 
.(D^A(D:^*xm±m'^mm^ittzWz. m2(Dm^(D^* 
:^m±m^BM^'tt^mizi.T\^^^f)^. mi (Dm'A(DtJ 
7.-^±m(omMmWiiz. m^i<om'Ax^^i.rcmi^:ti 

wii\.tzm^u^7.tw.2(D^A^m^^^^^Azmmvx 
W:!£.'^'^i37.t,tm{^mmzWi\h^n^m\zf^'DX\^^ 

-So 

CO 0 0 6 ] 3^:. wm-i >^-h\zmu^m^i.. mm 
:^7sm^m(ommmt^. w.i(DmAt^^m2(om 

^o^io7.'%^^%\z>^^^(D\^mmx^-otL. 
[0 0 0 7] -Ji^mmt.. z.omm^m^'^^t^mzu^ 
nrzt><DX\ x.yj^y^'^mmy}m(D$mx\tmm\zm 
m^^. ^(Dm^Mmzmm^i^^m\mm^^^^{zrT 

±^it^m(DX^^:a7.W±m^mm^^:ih\z$>^. 
[0 0 0 8] 

i±^}mM\z^^xmmzmmhrz±y 2'D<DmmM\zm 
^mimmz\t^^jj::^m±mmmi.. m^'x^ 
'skm^mm-t^mizy ^ ji^m^^mmi.. 

M\>^co^*7.mm(^mmjzj:r:>xmtK^ri^mizLfz 
mmtLx\^^^(Dx\ js.;k'^izj:Dmm^nrz-'jjcDm 
mM<D^7s%^±m^mMi^^txrzm^ ttmm^^y^ji 
^^tt^^Lx&m^ti^mmm\zj:':>x. mrsm^^ 
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r:>xm:fj(Dmm'M(D:fy'x%^±m^mitt^^:i^ii^^x^ 

m^x. j^y/'<y^*(Dmmym\z\^~-jj(Dm'mmx 
m±i.fzt}7s(D^xjiyj^y^'^m^^^izB^M^it. ^ 
<^wzmm^^^^-Dxm-^(DmmMf)^^^'±r^:^'>^^ 
^m.^itfz^m(D^7.iz.kDm.miz:iiy/^y^^Mm^ 
it^ 2m'S(Dmmmm^^^{zn^^mizu^o 

[0 0 0 9] J^'Xfg^ggcOS^^T^tMejc^LTti. 

O'jc-f. /\Oi^>^^\^mt^m^t)^^u^2mmmt 

UL. nm^\Hmmizj±x^n^{±mm^izxDmmz 
mm^nrz±T2'o<Dmmmz^mL. ±Tm'm^[H(D 
:»7sm±m(Di^'rnf)^~:^^.^.tkmxmik-r^m^ht 
rzh<Dx\ cmz^K). mnizm^^rifz-'McDmMm 
(D^'y.^'±m(omMmz. {±mmMt)^^i^m^n^mm 
mzj:ommm^t>r:>xmyj(Dmrt^^}i^(Dti7.^±miz 

®x. /\Oi^>^'^z:mF]mmmtux. -^^m-^im^^ 
m-^^tiz^-DxmM^m^^* y^MM'^m Lizm^s^i.. \Hm 
t^tj^mr^izfEx-^n^ftrnmiiz^omm^m^mu 
\zmm^nrz±T2'D(Dmm^\zmi^^i^. -lt^j^^f^ 
(o\^^t'nf3^—:^(oij xm^^^i^}^.^x^xmiK^ ^m^h 
i.rzt><Dx\ cinjccfco. mmzmm^tirc-yjcoBM 
M<D:fjx^±m<omMWz. f±mmif)^'^&m^n^m 
i^m^. F^Mw, :^*xm^j^'^m:f)^^i^m^ri^mMm\z 
cfc o xmm^^ ^ -3 xm:^(omMM(D:^*x?^^mizmx 

®M{c. /\Ozy>^^[^}izm-'^mf)m^i-^n^ i mmm 
tuiy. [HU<D'^^m?^.m^y ^ jiy-^mmiz^-Dxm'm^ 
mL^'y.mM^mtizm^!zi.. y^ji^m^^^mm^L 
(Dmizmx-^n^ft^muiz^DmrnM^mmzmm^ 
nrz±T 2'D(DmmM\zmf^^i.. z^n^cDrnM^o^i^^r 

(Dx. cn\z^K). ^K\zmm'^nrz±.mmMM(D:»y. 

m'Aim(Dm'mmiz. -jc^i^xy^ )i^^-mA^mvx&m 
^n^mmmiz ^ o xm?^m^^ -o xm-jj(DmmM(D:^ 

[0 0 1 0] X, ttmm^iz. mmma:>&m^mm-r^ 

%'±i.fzBMm(D&m^mmx^^m^^^. ±y(D^m 
m^M<Dmmmpf^o)mnm^mmx^^o w\z. {±^m^ 
izm'f^^yy3>mA(Dm'^^um^m'^m^'r^m 
izj: 0 . .tT^mmmcomxmm^mm'^mLr^^cox 
joy/^y ^(ommmmhmmtsi'hcoizmm'^m^ir^^. 
[0 0 1 1] miz. Tmmmmizmar^:ay.nih^ 
-^coM^f^^L^^it-r \'yyyz^(Dt^w^j:OTm\zitLm 

y>z^mmzm?!^i.. :i(DWmzJ:-z>X:a7.^(D7.^^ 

[0 0 1 2] X. ^mmM<DmmrMii^(Dmf¥^. ±&m 
m^^mm^i^rzWiiz. Tmmmm.^mm^^^\mz-r 




[0 0 13] X. P^®«^. X^XA>T^^ ^7 K^^;l/ 

[0 0 15] X> f±^gi5«^. ^®^[^mc7)|5MtC^t^ 
[0016] 

imM<Dmm(Dmm] ^y. -^mmcommmmizi^i^-f^ 
m^^m:cTJ^^y^\zm\^^h>n^^':^f^^^iz'o\^^x. 
mi^-mi o^mmvxmm'r^o cnbCD;y;^5g^g§ 
\^^-rnh/\Oi^>^'{^izmjs.\zmm^nrz.t-f 2 o 

^^icT^^L, :in\z^'DX:fS7sm^^(DiiFm^miz{:i,. 

J: o TIS^tO^ S ^ it . &t 1/ jSS'^i^ ^ ;y 5g ^^J 
(omm ci: ^it CO X fc J: o T.^.ii M ^ $ -tt ^ 2 gi: 

[0017] ifeT\ 0 1 tC7l^-r;^Xfi!^ggX 1 

^mmM 2 , 3 \^]izmm^nrz:f3 7.m':km s ^ ji 

[0 0 1 8] /\':>S^>^*lt^. ±^gg8 

m^itmm mmf±m) iz^kom-^i^xp^mz 
mm?^ims^mmt^mm^i^rix\^^^o )\^vytf\ 

ssi$^m>s-r^±M 10^, 1 ] tf^-L^Rt^nc6B^ 

$niL-D±M] OCOtf>i)^;6^b5gTr^[^^ 1 2 c!i;z^^e;:j: 
nxi^^o ] ict^, ±T^JKiS^2, 3<0*^{C 

□ L T/\ -i? V > cD$iii:^f^j 2 -mr^^% $ nfcjs^cD 

;tfX*j(ai?L8 a^WbT*5D. ^^^'J(D:^XMl±i?L 8 a 
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[0 0 1 9 ] X, /\'5S^>^1 (7)T^gg9t5. i^l^iS 1 1 

(DSrmm^±\^\^iziL-^±f}^^y^>i^mt^i st. y 

.t^^^mm-i^iD^im} ? L^^tE>t^^mm.F\mm^^i.x 
TJi^^^^mx-w^m^nxi^^o y^>z^m 

gpi 5\z\t. ^(:Dmmf)^^mn-JjiZ7i<.W'lzmn}&:f}^^^ 

i-\z^mifti^(DU^m^\ sf)m-:^\^\zmWimfSi^n 
«i ^f)^~VffSLm'^nx\^^^o 

10 0 2 0"! ;\^z^>^l\:^. ±^gg 8 CD^^I^M 1 1 <0T 

i^i^Dli^T^^l 4CDf^/^MI^ffiic^^-t?T. ja-:::»RMl 
2(7)Ti^M^TM<^)|^Jfi5 1 7<^)±iSi^Stc5g'&ii:T/4§J^ 

T. ^^\zm^(D^m'^msf)m^^nx^^^^.. 
y^^\(j)mm'^ms\^. ±^i Oc^tmi 4^m^\zm 
m^ntzitmw^u 4\z^-dx. ±r^2-o<DmMt^2, 3 

tcE®$nTti^o f±^gB«4J^, ±^gg8<OinfSl 1 

J± A g rf ^ n;^c R Sff^t>cT'^ 0 . ^(om^L-\z \H m 

1 2^nm^-^^^WMt<2 of)^m^-^nx\^^^o tt^jgB 
*r4(s. ±^gg8c7)r;j3P)^75^6^iUi iF^tcmA^n, 

mm'f\2 0 ^P*g1i| 1 2 ICtKJ6iAA.T. 1 1 <h(^J^ 1 

2C0^g^gBl la, 12 atC^^gLxTfim'^^i6$n'g)W 

\z^r^j\Ozy>^'\(Dm-jj\^\zm'mzm^ mx\s. :^ 
Ts^^nscomimz^^-^comm^mm •r^±T<3D 

^mkM2. 3{Cilj^Jc;UTl^^o ^bT.^*^t;^^2, 

[0 0 2 n ^:7^;i/^gi5«6 ts. ^*^*^m2, 3oort 

^^n^mf^-^mzmm.-^nx\^^^. ±mmMm.2(oy 
^;i/^-^«6(s. f±^JSW4^'^±^i o\z'^m^^^ 
xmux^K>. y.ymmmm.z(Dy^ )v^-mA^\^. t 

Ml 4;i^^f±«gB«4JC^t3ir^*TMafTt^-5o X, 

(a) (C^-T] ^Uti^ 'J>:7*'ISi0m^ [g|7 (b) tc 
^"T] cDili^«5:^. 0 7 (c) (D*n<RiUj^tt{cyux 

m^i^xmrnzm^^-r^-mm^i.^^. cntcjzo. ^ 

[0 0 2 2] Tmm^t'^z(D^7.m^m^h{\:^mm4 

h(Ofi^\Z\t.. tt^g6«4«cSI^-r^^*>'>3>gBW2 1 

^(Dwm\z^^mi\:m\tt.. ^^mmm2. 3cDfflsi?gco 
B.m^mm^^mmML\.x<omm^^mmm^x\^^ 

Se-r^T, ii7*y'>3 >gB«2 ] <hLT(i> -tr^^ 




[0 0 2 3] .-^.i^CgS 7 \t. .^jX^^ 7 A <h{Ki;c^J 7 B (hT 
ISfig^tl, ±^gg8cOrti^l 2<hT§§§9C7)rt(Sl 7^ 

mT^m^i 9iznm^rirzy'-/^ik<D^^m2 3izi- 
-;i/SK«2 4 (zfAiy-h) ^^{.xw^^izmm^n. 
mi^m^i 9(D9cmm(D^z^:<^2 s^^mizmomf 
^mxti->:^m^^tix\^^^. X. &ikm7 B\t. .^^tk 

.%7 AtiltrB^^WLT±#] OffifJ(::i2®$nT:feO> 

2b^mhx±mmM^2[^izmm^'tt^. .^.ik^? 

L^.ikMi A) \tm^Lu^^m^±>v-izi^km^nxi^ 

[0 0 2 4] ;*(c> ^ ] tc^-r;tf :^^^^x i (Of^iKiic 
-^(O&mm tB <t cfc o T.^. 7 A :zi^«g.i;c $ n <h , 

'^^Ltztk^i^. ±mi omco^xm? B^mtKvxtk 
mx'Ai 2 b^^^±mmMM2\Hizmit»i^n. :z<dx^ 

X1i7.^^n^i)mm\.XmU'»7.^^^'^^^^. Z,(D 

t^. ±mms}m2p^x^±i.r^mmmM. ^^^z^ay 
m^:i2 i(Dmmmmzj:^xmm^mm (mt) ^nx 

m ^xTs^ ^'mmt.}^n^mx:^7.m^'^wis i \zxkx 
L, m.mm.2\H(DmM\zmnx±m't^i37.m.f)m^f±. 
ti\zm'r^^n—7.h^V"-h\3i)mn. :tJxmM'^. 

ms Ixm-it^ntzm^^'X-f)^. ^;^'X«ttH7L8 a^^ 

y^'\t:i(D±mmmm2xm^i.rz:»x(o^\z^-:>xm 

^/}^\zmm^mu]r^a 

[0 0 2 5] m^^x. ±mmM'M2(DmmwA^m. mm 
m^2^x<D:»7s-^^m5(DmMf)m/vx. mmmmt 

^iscomxum) izMT^^ T mm^tm s ^ co;y x 5e 
\t. ±mmm^M2(Dm'^hmm\z. ^*xj±<D±mz^'D 
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±-f(Dmmmm2. 3f)^^nm'^ti^-xm(Dmni:^x\z 
^r:>x}w<m^n^(Dx\ Mmmm\zmrr^~mizt^^. 
coDf^i^. x.T/'^^y^it. mmwm\z{t. ±mmm^2 
(D^xwivrz{i^m<D:»7sizj:Dm'p^'^izmm^m^ 

xmo:)^7.\zj:Dm^mzBm. mmr^Vizr^^^ 
[0 0 2 6 ] ±t^(D±umMm2(Dmxf)^^Tmmiiim 
3 izmx^x(Dwm{t. mmf±mmi4<DTmizimL^ 

tz^v'y a >«2 1 m^Bm^i^zx^ <m^\^x^^^(D 

m'^i)m\^^^'^\zvx. m^vf^Mx^\^x\^^^mz. 
msm, 2 \zmxn!^. t o t^^nm 1 1 '^^\zymmsk'-^ s 

—')5.'^-jzyayM2\^W<\.fz.^^\Z\%. m^"^ 

mMxyv^\^x\^^^m\z. ±.mmmM2\zmx^. m^t 
2mz-^mmmM3\zmx^n. nwi^ A.xmM^-h'? 

ma X (C^LTt^^^o ^<Dmt^^m^ti^f^m\z\ O-ji^' 

3 ym<Dm^^wm't^mz^-:>x±r^mMt'm^(Dmx 
m^m^mm.'^t&x^^ . z.n\zx.^. ;?/x^^ggcDEE 
f}n^->^%x.T ^o^mmY^mmiM\zwm^^ 

xmm'm^o^i}j:XLxmn^rzisb. rnxmrn^^m^^f 
x-T/^y^owmMBm^mm-r^.^.x. x^ 

[0 0 2 7 ] <hc:5T\ TmmmM3X^±LrzMl^M 

f±^'x{t. y>()u^m^6^mM't^miz}^.m^n. \m 
mz^mx^^<Dm'^mt)m^^^nx^^xikti^jL8 a 

psifi^n^^. ^m^^m^7.^9\z^-Dx:i:.ynv^ 
[0 0 2 8] ^z.x. -^mm%nM3\z^u^^%ii7.fA 

m7L 8 a (r>^L-Wk a mumif^. it-T K :7 >>? 16^0 
T^#i 4Mtc&-ig-r^fil(::SS:Ag$tiTi^^o ciniCcfc 
0, T«t^J^^3p^JTfg^L;^c^gr^;^'y;^i. €-;yxMa:i 
7L8 a;^)^ei*ai$n;t^. -^y=7>vm^\^(r^nwi 

:L(Dmz. T^-YJi^^j'SKW ems^n-r. 

fcB$n^;^*X(i, >'^>S^fg5SBl 5tca^^bfe^\ ±rnj 
^ i:::^r6] ^If ^ T ± -^^-r -5 ± miimr^ 2t^^WL li', ^ 

■t,. xTA*^>i^7&^*;tfX5g^^;5^6aiJBi;t;fpitr^ltobfc^ 




[0 0 2 9] Z(Dm\Z. ;0*Xfg^g§X 1 iCctnti. TfflO 

}^.ik^7 iz^omm-^^. mBMM2T:(D^m±i.rz:^' 
mmM^ 2 f)^^<Dm&mizj:0Tmmm^M 3 

ik CO X I C cfc o T B M I c jg $ it ^ til { C b T 1/ ^ ^ CO 1:\ 

^(Dmmim\z:$^f^'f^mmBmizj:^mm^^n^m^^ 

(i^uKuo. fic^izjLT/'s-^^-^^omn^-^mm^n 

miz^Drmmim3(DmmM^^m^^^m'x:\ xt 

[0 0 3 0 ] X. Tffl^SE^3tCf)3P-r^^;tfXMff,7L 

^(D:^y^^f)^y^>zymmisizHmi.xmm^n. k 
mm^i^mx^^. 

[0 0 3 1 ] ^\z. ^mskM2. 3(Dmwm^mm'ti 
UT. ±.mmk^ 2 <Dmsn,^\zymmMM 3 ^mM-^^ 
^miz-r^t. Tffl»;^^37&^6Mai$h'5;tfx>^> 
(c ± ffli^'M^ 2 (o ^ ;y X ift Hi ?L 8 a 7?)^ 6 M {±1 ^ nx I ^ ^ 

^7.m\Z^DX.Tn-j^^tim^^m^VX:t!7.^±mt^ 

^mnxy^-^^cox. Tmmm'^3fi^^<D-m\^^7sm\z^ 

<> ymmm^3(D^:^m^ms^.^tKm7x\^.tKmM 
^^fzimz. ±.mmmm.2(D^:^?t^n^'^m^m\z^ 

[0 0 3 2] EI2{'^t-:^x56^§gX2fi> 01 
iC7T^f ;^*xfg^g§x itcj^tLT. /N'i^>^>^'irticae^ 

UrcF^fiJtt3 OtCctoT*}^?gPp']S^F^i^ ] 2;^^im 

:*r{crnj7Ji^oT;yxiii§?grp3S i <i:^«<7)j^tj|^PJjS 2 ch 
IcEHb, ^eS*lE?;^PigS 2p^*f±^gB*f4tCci:oT±T 
2-3(0*?S*^^2, ^izm^^X^Tzj^.t.. %iJXlA\^\^^ a 

^±.mms^m 2(dwz \m u-r^m \z u tc.^. t ^^mt^^ 
0. mi tm-cDn^i^m-com^^TriLxmmmm^ 
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[0 0 3 3] 02(c^l^T, ;^X5HlfeggX 2<0/N'>>?> 
] F^lcfi, ^cOS^^2;?Pn'3S^;^7XjffiiS?gPp^S 1 <t^fi^?;E 
Pp'^S 2 chlciKiiit"^rtfS«3 O/J^^'SHm^nxt^^-So P^ii^i 

W3 of^. ^(0!M::&r&jcbi^^^r[^(ci:':>x€-?;?n3s i <hs 
2^mm'r^m'^(D^'7.mMii3 0 af)m^^ti. ±t 

^ 1 0 i 1 4 00Pn1(caoXM^X(/^>5o 
[0 0 3 4] C<0rtf§!«3 0 ^LXti. El 8 (a) (C7l^ 

"r^icx7">ux^^^^i.>f^^^'ffi^c7)t^si«{cm^pp'^j 

mX^^(D7.^J h3 1 aT^^^Jf^fijc^nfcS*^ 3 1 
m(D-^\^\Z^mi^X7.0 y h 3 1 a^. mS (b) 
Tt:g<c— ^tcEI3P$ii-^^JCcfcO> ^^(0:tfXilia7L3 
0 a7!)^'ff^^^n'5Xi^X/^>^^ :y H^^jl^X, ^8 

(c) (c^Tiiic. FimmmzjfmLxmmmmzt^x 
]:-mtm(Dm^-^m\zj^^xmmr^mxmi^'r^ 

Op^jfSt>f 3 O^S^ft^T-^^, ^;yxiliM?L3 0 a<Ogl$^> 

El 8 (a) {Z7skTi^w<Dyji^^<Dmmmj:m\z. m 

^^'::^X, P^JiS^vf3 0^^. ^CDiSI^/^iC^X'J h 3 1 aCO 

^^xm^ h fz^^ih Lxm:^\^\zmn vxm^\^\zm 
u^m^(D:^*7smm^3 0 ay)m^^n. k-d^joTsM 
j©?L3 0 a:^^^<Dm-:^i^x^^mzmM^n^mjtLt^ 

[0 0 3 5 ] Z.(DmiZ. X^X/\'>5^^ ^> K^^;1/MC0 

i^[^«3o^. /\Oi^>^i\^izmm-r^t. ^mmm 

2, 3<0;^*X^^^j5C7)«?S*^{cJ;^i^/£i«r^;^*XlcJ:o 

x;tfxaig?gppTs 1 ^mib^mizp^mm3 of)mm. x 
(i^jf^^nxfe. hrzi^^m^^i^xmrn^ntz^^'y^ 

ili§?L3 0 a^^'^>,^i£fti?^;yx^^;*/XMtb?L8 atCf^J 

nxmm^'&^mti^'^mtu^o p^Mwsoti. x 
x^>u:^mmm^^^it'nmm(Dmmm\zm^?^mxm 
-h) F]mmmz^mi.x. t^^m±^7.^y hm 

[0 0 3 6] ^bx> rt^«3 oxKjii^n/tes*SE'^;?ppi 

S 2 (1. ±m 1 0 RZJ^Tm 1 4 <h¥fTJCgeM$n;^:f±^ 
BBW4iCci:-:>X> ±T 2ocoiKSjSS^(cEjli$nx(/^^o 
f±^jaK*^4t^, F^liJW 3 Ol^tcmAgrfi^n/iRffiil^ 

tfex^o. 't<om^-\z\^mi 2^wim^'^^Mmr<2 0 
f)^^\^mM3 o(D^}mz}±.x^n. mmr\2 o^[^mi 

2(CK^6iA^x^ F^i^l 2(7)©SP1 2 atC^JIlLX^a^^ 

ikidi^n^^izJ:K)/\Oz^>^ ^ (D^-Jjl^Uz±T 2 -DO) 
mmM2\ 3^iiifi5cUXli^o ^LX. &jK^'M^2, 3 




[0 0 3 7] -^tz. m2lZ7n-t:h'X^^mx2(DYiim^ 

* tc cfc o t;S-^;!imcm i& egj^-r ^ . 
[0 0 3 8] cot^lc, :tf7.jijS?SrBlS 1 co:<fxw— 
gets. TfflTO^^SlciigfLfcl^JraiWS 0, ^-^^l/^^^BW 
6 $iSi§LTTffll|j^*j5§^3i*jtci!Sl±i$n^;i^\ liT^cDU- 
^■r^l^iktt. Tfflil«5M^3IC®LAc(^i««3 0 
;U3'gB*f6lc®iR$n> ?g^7!i^flSTLTTiW*««Sl^3F^ 

^ii7.\^^ffi. ii7.^^moym-Km.mzm-t^t.. 
aB*f2 l*t^^LTT^B!H^jK^3^c^sS$t^s<^-e> c© 
6 ^mx^-Q^m^n^mmmniiyi-^mmm^ 3 rt©;!/ 

^LT, Tffll)^«E^3T'^^feLfc;tf7.«, ;)!fxajl2;5|{|] 
[0 0 3 9] ;*fXf6^fe^X2«Cj;tltf. Tffl!) 

.Si><-S5 7 tc J; D^ji^-a-T, mmmM 2 -r^^^^t Lfc 

;fe<i:UT>'-<>'l/^'g5W6€r:/l-Ufc±:(ffl*!Sj^^2*^6 
(D.^eiilC J: f3T(BiJtK*l^ 3 ©;yx5Hil£??J 5 ^^ikTS 
VT-, iSS*«fiE^2, 3Tj(g^feb;t;»ciS(0;yxtC<fcoT.% 

izn^^mtzui,, 

[0 0 4 0] 51. f^®«3 0*^, X^7./^>^^' K;* 

;i'ii{*»c;tfxiffiji?gFBTs 1 iff-i^miz^tn^nxi^^^t 
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[0 0 4 1 ] 'Aiz, 0 3ic^K-r;yxfgit8SX 3«, ^2 

tL2, z<r>^M\zmu-^^mzp'b%\^tz^.if'Wkts.ri. m 

-5 = 

[0 0 4 2] 03(C*3UT. ±^g§8<0niS 1 1 \ZVX. 
±T2 00j^'JKE^2, 3IC^nLTn>i7i^>i^l«i6:/^ 
|pItC2?'-|Jfl?BK$tlfe?S^«);yxMm7L8 a^WLT43 
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mmmthmmzj::-ox.^.'xm 7 y}^,^.ik^ni>t, m 1 « 

«^<tig«6{c. ±(WeSJ^^2i*iT5g^L;tr«?a;^X«. 
7^- JI/^'a$^^6TX^^^ffli6<h?i^i|]^^T. :»7.m'M?& 
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[0 0 4 8] ZCOm^Z. ;yx5g^^X4{Cj;n^*, ^2 

^mmiz. jiTJ^^y^'(D2$mmmmm^^Biz^77i^ 
X. mmm3o\zj±x^nrzi^(Dy>(ji^mu6\zj: 
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=3 X h (ft M<7) 7t ^6 X 1/ > 1/ xm(Dmmu ^ y u x ;jn 

me i\z{t. '^(D±me omizm'^<D:^7.nmK6 i a 
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X. y^jii^mAse(D[>^m^(Df£A\z^omy^Jii^ 
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^(Dx\ Tmmm^b 3i^(D:fix^±pi^mt>izmtK^ 
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^^m^t^\zmm-^^^. tcom. ±mmMm5 2^^^i^ 
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-DXf\^V'>&^ WHXzWM-t^m'&t.X.tz.cDX. ^7. 
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<'m^x^^(nx. mm^m^x. 'vmm%-M,^3(r)^ 
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'DXJiT/'^y^^^m^MzBm. M^a^it, ^c^m. P# 
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<7:)iJ6M7:?^*x7^7U >^^'^-i-)i(Dm^^^^yizmmLxi^ 
fzo. &j^mmm^mf^mmizmmLx\^^^mum^ 
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^-^y ^'(om\mj}m\z:^n^MmBmizj:^^';^umm^ 

[0 0 6 5] 3^. ;tfX^^S<0«5fiK<tbT. /\Oi^>^ 
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^mx^o. c<Dmx:^j^(Dmvi\z^D . s^oxta 
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h^\zmmM^^-m\t^]±-r^mf)mw^n^o 
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'^(Dm^^L-^^Tmizjim^nrz'^'i \^y^yi>(Dt^ 

^mU^7.\t.. y^yz^mmzm^v. :z(Dwm\zx^ 

xidx^o^x^^^/mmtiT^m^nTL^mt^^. xt/n-^^ 

[0 0 7 1 ] x> ^mMMcommmihrnm^. ±ikm 
mm^^m^^^tzmz. ymmMm.^mm^^^^miz'r 

^WL\i!i^nxmm^m^i.x\^^^:LT ny ^'^\zm\h^ 
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[0 0 7 2] X, rtM*f^. X^7./1>^^ y K^^;U 
\Z^K>^m^^L. :x.^7sn>y'^ y \^:^^)V^mz'm 

mii^mm-^^^mmt^^^cDx. m ?l ^^^x.y 

/^yCflzljktt»T^^'X^i^]f±^t^it^:t}xm 

^m^i^^mh^^mmm'^^^mti^^^tiU'ox. m 

[oo7 3]M«c. y^)ii$^m^i^. :^')^7sm^4^m 
'J yy^m.om^o^m'^mzj^'Dxm^-r^t. 

mmm^izr^mx^^jiz&mx^^. 
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